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lloving Mossbuiar's diseovery'*? of receilless gmma-rey

enission md sbsorption, it became clesr thas this effect -
commonly referred to as the '"Nossbamer effect” - would be gemiane
to a very broad spectrwm of physical and chemical investigations,
Many of the ehemical snd solid state spplications of the
MOssbaner effeat’® depend on the fast that the available gmms-
of interaction of muclel with their surrownding electroms; Before
Mossbeter's diseovery, the possibdlity of being able to resolve
the muclear Ryperfine structure ty obssrving the gmma-ray betwee
miclear levels Rad been waiversally disecunted, although some
indirest measurement 1ike . 7 correlation eaper iments and
nalear ulimt axperinents did give some margingl ingight
into the muclear Wyperfine structure, It is the influence of the
chemigsl envircmment on the emission and absorption of
Y -rafistion that eonstitutes the basis of « lieations of the
Mossbaner effect to chemieal investigations. -

Pllowing this diseovery, the possidilities for studying
the influsnoe of the orystal structure and of the elestrinie
shells of atams on muelear transfommations (in partiewlar, on
the energy of < -quanta) has come into perspestive, The
phenomenon is characterized W an unmisually high resolving abilif
The Messbausr effect manifests $taelf quite dlatinstly against
& baskground of other nonrescnsnce processes of abserpiion and
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seattering of 1 ~gquanta in s0lid bdedies. The room tempearal ™
KPR studies of Foi* fon in selids are mot possidle dw to U
shertening ef eleciromic relaxation $imex by lattice defests. To
ot o direct {nformation sbout the covalenay md bonding of

7o fens 1n selids ob BT the Nossbumer Effect 1s the enly toel
aveilable, A detail stceunt of the relative werits md « mmrits
of the Nosshaner Effect (MR) over the eptical absorptiom, R and
ether conventimal methods is given in chapber I (1.3).

Although s 1ot of theoretical and experimentsl werk h .
been dene on the study of quadrupele-interactions in selius by
Mossbamer spestresospy, thare are aress which need furthar
sonsiderstion, Presext thesis is an attenpt to expleds ¢ )
sueh areas (1) to investigate the imperfections md guairupele
interastions in Co® diffused single erystals ef XBr (eub e
sysmetry) wad, (11) te study the orystal field sad covalery
effects en muslonr gusirupels intersstion in a transitien ms 3l
tom sewplex Yo (NE M0 )gMl.0 (Mnewm as Tuliem salt) dllwt 4 ith
0u®* tons md ¥1%* teus sepurately, The study of irem &
slements doped in alkeli halides have been the subject of
sonsidershle imterest mestly after \he wark of Watkins'?, In
recont yoars, the impurities in alkali halide arystals have bemn
found %o have a prefuusd influence em the osleration proc 1 s
sm alkald halides in gemeral and the imtervest has rpidly growm
in such stwifes partly becmuse of thnir ispertmnce in wnd v andt
the eptics]l and slecironis processes in solids md partly becmsme
of mamy prasiical spplicutions of fapurity deped alkali h lides,
o. ., in Padistion desimsters, dark trace sereens ete, W n
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doubly or triply -sharged ionosined fmpurity is deped in n
alkali halide owystal, the mmber of cation vasancies is
enhanged in the orystal dus to the mechsnim of charge
| mmﬁm Several SaWﬁ_na ohsarvatiang of mm
ectrum of 0077 doped  single crystals, ths sharpe i
eonversion of the tupurity ions end the ohw  in the lattles
mmmmmvaMMWudmmbuuaf
proposed models, | |
Rrrous gmonime suiphate hexaltrdrate (FAS) 18 a vy -
stabls tonie eompownd and the Migh spin WPt dom exhiMt very
interesting results dus %o covalenay and erystal fleld eff cts’3
M teughy sesewp 11y 1S m® na ptteal stntses!? bave
‘been made en FAS, & hasle undarstanding of 34 slestron di tribw-
tion st the ME* 1on 1s missing, The present atudy of 27
‘fluted with O8** fem is wndertaken vith the hope that ¥
‘information obtained from the ‘results of quwirupele fnter stion
would be of great help to davelops a mere realistic mofel %o
aplain Better sll the experimental resilts. A very interesting
varfation of the quadrupele splitting vith esnoentratiop of pars
‘magnetie mpurities 1ike Ou2* and W42* 4s cbserved wd ¢ attemp
% wm: the results both mnmumy ol Mﬁuﬁ 1y
| Ry m tf!\&t mmta a daplu t& dity
mechainiosl drive eparstable {n a comstant mmwmum
mmﬁwmuMeamerxnmme
Lodide exystal 15 wied o detest the 1 -ruys trenmmiti I threw
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sp«mter whick eonatsts of an d.aetmasmﬁo type drive
 aratebls in a constant sceeleration mode maucaineendmu
with a multtchamsl mnmw’ o TRRTIS

Mnﬁcﬂ. models sre pmpeaod to npld.n the vartation
of qﬁnémtpolc lplittia& Asa moqum, m amlnil iﬁ
reported to estizate the cenlmt bend energles mm a M
3d metal ions. The covalency effects on ferrous tuiten salts
and the correlation with cpﬁeal mcmmmu is cluﬂr
brought outs ’ |

Msh th' mmw, walnutten md mmdaﬁona bnnd
on this vork are am at ﬂw end of this thesis, the hxyortme
naﬁudmscfwawrkmufm wirmisdapadin
KBr single arystal, firric u'cn goes to an intorlﬂ.al site, a
sonclusion which does not ismeciately follw fron other studies.
Mmamtwvm‘m’* ion 13 doped in FAS, the
nﬁ"‘m takes wp two nonequivalent sites es far as RVO i3
eoriaérned. The isdrwpole splitting shows an mum'dng
vartation vith the eencentration of the doped Cw2* fems, This
variation is used to caleilats the hetranuclear bond energy
between ﬂan:iﬁon metal 1em, a parluhr of m.au hpertméc
in the md.rltand!ng of shamical structure.
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